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IN THE UNITED STATES ELECTED OFFICE 
OF THE UNITED STATES PATENT AND TRADEMARK OFFICE 
UNDER THE PATENT COOPERATION TREATY-CHAPTER II 

" PRELIMINARY AMENDMENT " 

5 

APPLICANT: Werner KRUGER 

SERIAL NO.: EXAMINER: 

FILING DATE: ART UNIT: 

INTERNATIONAL APPLICATION NO.: PCT/DE99/02995 

10 INTERNATIONAL FILING DATE: 17 September 1999 

INVENTION: BUS SYSTEM FOR TRANSMITTING OPTICAL 

SIGNALS 

Hon. Assistant Commissioner for Patents 
Box PCT 
1 5 Washington D.C. 2023 1 

SIR: 

Amend the above-identified international application before entry into the 
national stage before the U.S. Patent & Trademark Office under 35 U.S.C. §371 
as follows: 

20 IN THE SPECIFICATION 

Please substitute the specification in the file with the enclosed substitute 
specification in compliance with 37 CFR 1.125(b). Furthermore, a separate 
marked up copy of the specification that shows all changes relative to the previous 
specification is also enclosed. 
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IN THE CLAIMS 

Please cancel all claims without prejudice and add new claims 17-33 as 
follows. 

WE CLAIM: 

5 17. A telephone device for transmission of optical signals, comprising: 
a first component; 

a first body that includes at least one of a light emitting element and a light 
receiving element, a first plurality of interfaces for at least one of an input and an 
output of signals, said first body being optically conductive, the first component 
1 0 being coupled to the first body; 

a second component; 

a second body that includes at least one of a light emitting element and a light 
receiving element, a second plurality of interfaces for at least one of an input and an 
output of signals, said second body being optically conductive, the second 

1 5 component being coupled to the second body; 

the first body and the second body being arranged on top of one another as to form 
a bus system, the first body and the second body being movable relative to one 
another and in optical contact with one another, 

said first body having an optical conductivity and the second body having an 

2 0 optical conductivity such that an optical signal input at any one of the first plurality 
and the second plurality of interfaces is capable of being coupled at another one of 
the first plurality and the second plurality of interfaces, regardless of a position of an 
interface. 

18. A telephone device according to claim 17, wherein the first component is 
2 5 being provided in an upper shell and the second component is being provided in a 
lower shell 
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19. A telephone device according to claim 18, wherein the upper shell and the 
lower shell are being connected only via a guide device, said guide device permits 
a relative motion of the lower shell with respect to the upper shell. 

20. A telephone device according to claim 1 9, wherein the guide device is being 
fashioned as to enable at least one of a displacement and a turning and a hinging of 
the upper and the lower shell relative to one another. 



21. A telephone device according to claim 1 7, wherein the bus system is formed 
of the first body and the second body, each of the first body and the second body 
having a cuboid shape, the first body and the second body being cast from an 

1 0 optically conductive material, the first body and the second body form a lower shell 
and an upper shell. 

22. A telephone device according to claim 17, wherein the first component 
includes a keyboard and a microphone. 

23. A telephone device according to claim 17, wherein the second component 
1 5 includes a display and an earphone. 



24. A telephone device according to claim 17, wherein the first body and the 
second body are at least one of movably layered as to one another and arranged on 
top of one another with: 

(a) - the first body and the second body completely overlap provided that 

one of an off condition and a stand by condition is set, and; 

(b) - the first body and the second body do not completely overlap 

provided that an on condition is set. 
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25. A telephone device according to claim 17, wherein the first component is 
arranged within the first optically conductive body and the second component is 
arranged within the second conductive body. 

26. A telephone device according to claim 17, wherein the first component 
5 includes a signal input device and the second component includes a signal output 

device. 

27. telephone device according to claim 1 7, wherein further optically conductive 
bodies are coupled to the bus system, said conductive bodies include at least one of 
a light-emitting and light-receiving element. 

10 28. A telephone device according to claim 17, wherein interfaces of the bus 
system for at least one of an input and output signals are being situated in one of an 
inside and an exterior of the first body and the second body. 

29. A telephone device according to claim 17, wherein the first body and the 
second body are being formed of a material that conducts light in at least one of an 

1 5 infrared range and a visible range and an ultraviolet range. 

30. A telephone device according to claim 17, wherein a respective component 
is being equipped with an opto-electronic component that converts electrical signals 
in to optical signals and an opto-electronic component that converts optical signals 
in to electrical signals. 

20 31. A telephone device according to claim 1 7, wherein energy and data are being 
transmitted as optical signals via the bus system. 
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32. A telephone device according to claim 17, further comprising: 

a solar cell for an energy supply of the first component and the second component 
with an assistance of the bus system, said solar cell converting a part of energy 
situated in the bus system as a result of a transmitted optical signal in to an operating 
5 current. 

33. A telephone device according to claim 17, wherein said telephone device is 
at least one of a telephone set and a telephone receiver and a mobile radio-telephone 
device. 

10 REMARKS 

The foregoing amendments to the specification and claims under Article 41 
of the Patent Cooperation Treaty place the application into a form for prosecution 
before the U.S. Patent and Trademark Office under 35 U.S.C. §371. Accordingly, 
entry of these amendments before examination on the merits is hereby requested. 

1 5 Respectfully submitted, 

Steven H. Noll (reg. no. 28,982) 
SchiffHardin&Waite 
Patent Department 
2 0 6600 Sears Tower 

Chicago, Illinois 60606 
Telephone: 312-258-5785 
CUSTOMER NO. 26574 
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SPECIFICATION 



TITLE 



TELEPHONE SET, TELEPHONE RECEIVER OR MOBILE 
RADIOTELEPHONE DEVICE 



BACKGROUND OF THE INVENTION 



Field of the Invention 

The present invention relates to a radio/telephone system for transmission of 
optical signals via two optically conductive bodies that form a bus system. 
Description of the Related Art 

Optical bus systems serve for the communication between opto-electronic 
assemblies and are traditionally formed of a bundle of light guides or optical fibers 
arranged parallel to one another. The input and/or output of the optical signals to be 
transmitted or received by the assemblies thereby ensues at an interface formed at the 
start or end of the bundle of light guides. In the normal case, a bundle of light guides 
produces the connection between two assemblies that are respectively arranged at the 
ends of the bundle of light guides. When, however, a plurality of assemblies are to be 
arranged at an end of the bundle, the bundle must be split into a corresponding plurality 
of sub-bundles at the end. The splitting of the bundle of light guides into a specific 
plurality of sub-bundles represents a complicated procedure. Since the individual light 
guides or optical fibers are insulated from one another - (i.e. a signal transmission does 
not ensue from one light guide onto another) - it is necessary to position the assemblies 
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exactly at the respective ends of the bundle or sub-bundle of light guides. Otherwise, 
a correct transmission of signal between the assemblies is not assured. 

EP 0 249 746 merely discloses a single optical fiber for a data bus system that, 
on the basis of a light-dispersing lead proceeding coaxially in its inside, enables the 
5 input or output of light through its cladding layer at various locations of its longitudinal 
extent. 

With the mounting arrangement of EP 0 237 237, a single optical conductor at 
a mounting plate can be brought such into a specific position that it can be coupled to 
ill a plurality printed circuit boards attached thereto for different configurations and thereby 
Coio remains easily accessible for another printed circuit board arrangement, (for example 
-Jf by replacement or repositioning). For the respective, given printed circuit board 
*y arrangement, the optical conductor is thereby permanently arranged in one and the 

[*i same position. 

oi EP 0 266 934 merely discloses a manufacturing method for a light waveguide 

Ml 5 with a specific structure and preparation. 

EP 0 366 974 A1 is merely directed to a semiconductor circuit wherein at least 
two optical connecting layers are optically coupled to at least one light waveguide via 
an optical printed circuit board. The at least two connecting layers and the light 
waveguides of the optical printed circuit board are thereby arranged in a permanently 
20 given, i.e. fixed spatial allocation and are permanently optically coupled to one another 
in this one given position. 
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SUMMARY OF THE INVENTION 

The invention is based on the object of offering a telephone set, telephone 
receiver or a mobile radiotelephone device assemblies such that an optimally faultless 
transmission of optical signals is enabled between them. 
5 The optical bodies of the bus system are arranged above one another or layered 

on top of one another such that they are movable relative to one another and thereby 
simultaneously remain in optical contact with one another, so that a largely faultless 
transmission of optical signals is always assured between the two components of the 
\li telephone set, telephone receiver or mobile radiotelephone device. In particular, both 

Wio in the off and standby condition as well as in the on condition. Since the two 
":f components are coupled to the optically conductive bodies of the bus system that are 

" 5 movable relative to one another, it is not necessary to electrically connect them to one 

Jjj another, (for example with a flexible printed circuit board). Due to the superimposed 

m arrangement or superimposed layering of the optical bodies, these can shift relative to 

M15 one another often. Wear problems that could occur, for example, given an electrical 
connection of the two components with a flexible printed circuit board are thus largely 
avoided. Thus, the risk of degradations or even interruptions of the signal transmission 
between the two components can be largely avoided. Accordingly, a faultless 
transmission of optical signals, particularly of data and/or energy, between the 
20 components two - (for example, of a mobile radiotelephone device) - can be 
permanently achieved to a great extent. 
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Furthermore, a bus system is offered for the transmission of optical signals that 
comprises at least one optical conductive body. Optical signals of electrical assemblies 
are supplied to or taken from the body via predetermined interfaces. The structure of 
the optically conductive body is of such a nature that an optical signal input at an 

5 interface can be coupled out at any other interface regardless of its position. The 
delivery of the optical signals by the electrical assemblies can thereby ensue, via light- 
emitting diodes, laser diodes, etc., whereas the taking thereof can ensue, with 
photodiodes, solar cells and phototransistors or other opto-electronic components. 

The bus system can, in particular, be fashioned as a plastic body when the 

10 optically conductive body is manufactured of a shapable material. Therefore, a plurality 
of interfaces for the input and/or output of optical signals in the inside of the optically 
conductive body can also be formed after fabrication of the optically conductive body 
by merely pressing corresponding components into the optical conductive body. In 
comparison, when the optically conductive body is formed of a non-shapable material, 

15 then a bus system having a fixed shape is created that advantageously has adequate 
resistance to mechanical stressing. 

Further, transmission losses within the bus system can be minimized in that the 
respective optically conductive body is expediently formed of a material that conducts 
light in a directed fashion. 

20 Advantageously, even low-energy signals can thus be transmitted. When, 

according to another development, in contrast, the optically conductive body is 
manufactured of a material that conducts light in undirected fashion, then the interfaces 



via which optica! signals are supplied to or taken from the bus system can be arbitrarily 
selected. 

The optically conductive body can, further, be preferably formed of a material 
that particularly conducts light in the infrared range, in the visible range or in the 
ultraviolet range. Suitable materials are, in particular, plastics such as plexiglass, PVC, 
acrylic, as well as glass and light-transmissive liquids. 

Interfaces for the input and/or output of optical signals can, for example, be 
particularly formed in a simple way in that the photoelements of the respective 
assemblies are either arranged in the inside of the optically conductive body and 
surrounded by it or the exterior surface of the optically conductive body -(to which the 
photoelements are attached)- is suitably prepared for and admission or output of light, 
for example by forming a surface structure that allows a partial input and/or output of 
light. 

The optical contact between two optically conductive bodies can, in particular, 
be produced in a simple way in that the bodies are layered on one another or arranged 
on top of one another such that surface regions of the bodies overlap. The surface 
regions - which are in turn suitably prepared for an entry or exit of light - can thereby 
either touch one another or reside opposite one another at a distance to be defined. 
Since there is no fixed connection between the bodies, they can be shifted or, 
respectively, turned relative to one another. 



When, according to another development, the two components are respectively 
arranged within an optically conductive body, a compact electrical device is created with 
contours that can be arbitrarily designed. 

The inventive bus system can be advantageously employed in an electrical 
apparatus wherein the first component comprises a signal input device and the second 
component comprises a signal output device. For example, a telephone set, particularly 
a cell phone, or a telephone receiver can be formed, whereby the first component 
contains a keyboard and a microphone and is arranged in the first optically conductive 
body, and the second component contains a display and an earphone and is arranged 
in the second optically conductive body. 

Further, an arbitrary plurality of further conductive bodies can be coupled to the 
inventive bus system, whereby each of the optically conductive bodies can comprise 
one or more light-emitting and/or light-receiving elements. Accordingly, arbitrarily large 
or high-performance bus system can thus be produced. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

According to the embodiment, the bus system is utilized in conjunction with a 
mobile wireless communication system, for example a mobile radiotelephone device 
according to the GSM standard. 

The bus system is thereby formed by, for example, two bodies having a cuboid 
shape that are cast from an optically conductive material such as acrylic and form the 
lower shell and upper shell, i.e. the housing, of the mobile radiotelephone device. In 



particular, a material is selected that is selectively transparent for infrared light and that 
conducts light in undirected fashion. 

A first component is cast into the upper shell, this first component comprising, 
among other things, a first energy store to be supplied via the bus, a keyboard, a 
microphone, a first control circuit and - as opto-electronic components (coupling 
elements) - a light-emitting diode as well as a photodiode. Compared thereto, a 
second component is cast into the lower shell and comprises, among other things, an 
energy store to be supplied from the outside, a liquid crystal display, an earphone, a 
second control circuit and - again as opto-electronic components - a light-emitting 
diode as well as a photodiode. The components of the first and second component are 
electrically connected to one another in a suitable way, whereas the opto-electronic 
components are respectively in optical contact with the upper shell or lower shell. The 
respective components can be arbitrarily arranged within the upper shell and lower 
shell. 

The upper and lower shell of the mobile radiotelephone device are directly 
layered on one another, whereby the sides lying opposite one another are matched to 
one another and are merely connected to one another by a guide device that allows a 
relative displacement of the lower shell with respect to the upper shell. In the off 
condition as well as in the standby condition of the mobile radiotelephone device, the 
sides of the upper and lower shell lying directly opposite one another overlap 
completely, whereas they partially overlap in the on condition. In both the off condition 
and in the standby condition as well as in the on condition, the upper shell and lower 
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shell are in optical contact with one another. As such, the optical contact is also 
maintained in the on condition, wherein the sides of the upper and lower shell lying 
directly opposite one another only partially overlap, the overlapping regions are 
fashioned such by formation of a suitable surface structure, for example by polishing, 
that light from the upper shell can proceed merely unimpeded into the lower shell and 
vice versa. 

The transmission of signals between the respective components via the bus 
system ensues in that the first component converts electrical signals into optical signals 
with an opto-eiectronic component, the optical signals being supplied via an interface 
to a first optical conductive body of the bus system. The first optically conductive 
system transmits the optical signals onto a second optically conductive body that is in 
optical contact with the first body. A second component takes or receives the optical 
signals via an interface of the second optically conductive body with another opto- 
electronic component that converts the optical signals into electrical signals. A 
bidirectional transmission of signals is enabled in that the respective components are 
equipped both with an opto-electronic component that is suitable for the conversion of 
electrical signals into optical signals, such as a light-emitting diode, as well as with an 
opto-electronic component that is suitable for converting optical signals into electrical 
signals, such as a photodiode. Since the upper shell and lower shell are not electrically 
connected to one another, for example by a flexible printed circuit board, they can be 
moved arbitrarily often relative to one another without there being any risk of damaging 
the electrical connection. 
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The type of relative movement of the upper shell and lower shell relative to one 
another, i.e. a displacement, turning or hinging of the upper and lower shell relative to 
one another is thereby defined by the design of the guide device. 

The optical signals transmitted by the bus system can, on the one hand, 
5 represent data, i.e. information. On the other hand, the optical signal can also 
represent energy that is needed by the respective component for offering an operating 
current or an operating voltage that is not supplied from the outside via an electrical 
conductor. 

J For components having very low power consumption, the energy supply via the 

10 bus system can, for example, ensue via a solar cell that converts a part of the energy 
i situated in the bus system due to the transmitted optical signals into an operating 
1 current. In particular, the energy supply of an LCD can ensue in this way, the power 
\ requirements thereof only amounting to a few micro-amperes. 

I Specific circuit measures are required given components with a higher power 

15 consumption. Given, for example, a packet-oriented transmission of data, an energy 

store such as a capacitor, a coil, etc., can be charged with energy via the bus system. 

The effective data transmission rate is then defined, among other things, by the amount 

of energy available for the transmission of the individual data packets. The operation 

of a keyboard can ensue in this way. 
20 The energy supply of acoustic components such as a microphone or an 

earphone requires a relatively high power consumption that is offered by a high-capacity 
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energy store such as, for example, an accumulator or a high-capacity capacitor, for 
example a "gold cap". 

In this embodiment, the energy supply of the mobile radiotelephone device 
overall and of the second component located in the lower shell ensues with the second 
5 energy store, which is fashioned as accumulator and is supplied or charged from the 
outside via a supply line. The energy supply of the first component situated in the upper 
shell, which comprises a microphone and thus has a relatively high power consumption, 
ensues with the first energy store, which is likewise fashioned as an accumulator or a 
2 high-capacity capacitor, for example a "gold cap", but is supplied or charged via the bus 
plO system. Alternatively, the energy supply of the first component can ensue via an 
Ul electrical line that is connected to the externally supplied energy store of the second 
^ y component. 

H For protection against mechanical damage and for shielding external noise 

s m influences, the outsides of the upper shell and lower shell of the mobile radiotelephone 
|J5 device are provided with a light-impermeable coating. 

Although other modifications and changes may be suggested by those skilled in 
the art, it is the intention of the inventors to embody within the patent warranted hereon 
all changes and modifications as reasonably and properly come within the scope of 
their contribution to the art. 
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ABSTRACT OF DISCLOSURE 

A telephone device for transmission of optical signals comprising two optically 
conductive bodies movably layered and flexibly arranged on top of one another as to 
form a bus system, such that an optical signal input at one interface can be coupled at 
any other interface regardless of the position thereof. Accordingly, a faultless 
transmission of optical signals is assured to a great extent. Furthermore, since 
components of a telephone set using this flexible bus systems are no loner in electrical 
contact, the wear problems associated with electrical contacts are eliminated. 
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TELEPHONE SET, TELEPHONE RECEIVER OR MOBILE 
RADIOTELEPHONE DEVICE 

Optical bus systems serve for the communication between opto-electronic 
assemblies and are traditionally formed of a bundle of light guides or, respectively, 
5 optical fibers arranged parallel to one another. The input and/or output of the optical 
signals to be sent or, respectively, to be received by the assemblies thereby ensues at 
an interface formed at the start or, respectively, end of the bundle of light guides. In 
the normal case, a bundle of light guides produces the connection between two 
assemblies that are respectively arranged at an end thereof. When, however, a 

1 0 plurality of assemblies is to be arranged at an end of the bundle, the bundle must be 
split into a corresponding plurality of sub-bundles at the end. The splitting of the 
bundle of light guides into a specific plurality os sub-bundles represents a complicated 
procedure. Since the inividual [sic] light guides or, respectively, optical fibers are 
insulated from one another, i.e. a signal transmission does not ensue from one light 

15 guide onto another, it is necessary to position the assemblies exactly at the respective 
ends of the bundle or, respectively, sub-bundle of light guides. Otherwise, a correct 
transmission of signal between the assemblies is not assured. 

EP 0 249 746 merely discloses a single optical fiber for a data bus system 
that, on the basis of a light-dispersing lead proceeding coaxially in its inside, enables 

2 0 the input or, respectively, output of light through its cladding layer at various 
locations of its longitudinal extent. 

With the mounting arrangement of EP 0 237 237, a single optical 
conductor at a mounting plate can be brought such into a specific position that it can 
be coupled to a plurality printed circuit boards attached thereto for different 

2 5 configurations and thereby remains easily accessible for another printed circuit board 

arrangement, for example by replacement or repositioning. For the respective, given 
printed circuit board arrangement, the optical conductor is thereby permanently 
arranged in one and the same position. 

EP 0 266 934 merely discloses a manufacturing method for a light 

3 0 waveguide with a specific structure and preparation. 

SUBSTITUTE PAGE 



2 

EP 0 366 974 Al is merely directed to a semiconductor circuit wherein at 
least two optical connecting layers are optically coupled to at least one light 
waveguide via an optical printed circuit board. The at least two connecting layers and 
the light waveguides of the optical printed circuit board are thereby arranged in a 
5 permanently given, i.e. fixed spatial allocation and are permanently optically coupled 
to one another in this one given position. 

The invention is based on the object of offering a telephone set, telephone 
receiver or a mobile radiotelephone device between whose respective assemblies an 
optimally faultless transmission of optical signals is enabled. 

1 0 This object is achieved with the assistance of a telephone set, telephone 

receiver or mobile radiotelephone device, particularly cell phone ? conforming to the 
features of claim 1 . 

In that the optical bodies of the bus system are arranged above one another 
or layered on top of one another such that they are movable relative to one another 

1 5 and thereby simultaneously remain in optical contact with one another, a largely 
faultless transmission of optical signals is always assured between the two 
components of the telephone set, telephone receiver or mobile radiotelephone device, 
particularly both in the off and standby condition as well as in the on condition. Since 
the two components are coupled to the optically conductive bodies of the bus system 

2 0 that are movable relative to one another, it is not necessary to electrically connect 
them to one another, for example with a flexible printed circuit board. Due to the 
superimposed arrangement or, respectively, superimposed layering of the optical 
bodies, these can relative to one another practically arbitrarily often. Wear problems 
that could occur, for example, given an electrical connection of the two components 

2 5 with a flexible printed circuit board are thus largely avoided. In this way, thus, the 

risk of degradations or even interruptions of the signal transmission between the two 
components can be largely avoided. In a simple way, thus, a faultless transmission of 
optical signals, particularly of data and/or energy, between the components of, for 
example, a mobile radiotelephone device can be largely permanently achieved. 

3 0 Further, in particular, a bus system is offered for the transmission of 

optical signals that comprises at least one optical conductive body. Optical signals of 
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electrical assemblies are supplied to or, respectively, taken from the body via 
predetermined interfaces that occur multiply. The structure of the optically 
conductive body is of such a nature that an optical signal input at an interface can be 
coupled out at any other interface regardless of its position. The delivery of the 
5 optical signals by the electrical assemblies can thereby ensue, for example, via light- 
emitting diodes, laser diodes, etc., whereas the taking thereof can ensue, for example, 
with photodiodes, solar cells and phototransistors or other opto-electronic 
components. 

The bus system can, in particular, be fashioned as a plastic body when the 
1 0 optically conductive body is manufactured of a shapable material. As a result thereof, 
a plurality of interfaces for the input and/or output of optical signals in the inside of 
the optically conductive body can also be formed after fabrication of the optically 
conductive body by merely pressing corresponding components into the optical 
conductive body. When, in comparison thereto, the optically conductive body is 
1 5 formed of a non-shapable material, then a bus system having a fixed shape is created 
that advantageously has adequate resistance to mechanical stressing. 

Further, transmission losses within the bus system can be minimized in 
that the respective optically conductive body is expediently formed of a material that 
conducts light in directed fashion. 
2 0 Advantageously, even low-energy signals can thus be transmitted. When, 

according to another development, in contrast, the optically conductive body is 
manufactured of a material that conducts light in undirected fashion, then the 
interfaces via which optical signals are supplied to or, respectively, taken from the bus 
system can be arbitrarily selected. 

2 5 The optically conductive body can, further, be preferably formed of a 

material that particularly conducts light in the infrared range, in the visible range or in 
the ultraviolet range. Suitable materials are, in particular, plastics such as plexiglass, 
PVC, acrylic, as well as glass and light-transmissive liquids. 

Interfaces for the input and/or output of optical signals can, for example, 

3 0 be particularly formed in a simple way in that the photoelements of the respective 

assemblies are either arranged in the inside of the optically conductive body and 
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surrounded by it or the exterior surface of the optically conductive body to which the 
photoelements are attached is suitably prepared for and admission or output of light, 
for example by forming a surface structure that allows a partial input and/or output of 
5 light. 

The optical contact between two optically conductive bodies can, in 
particular, be produced in a simple way in that the bodies are layered on one another 
or, respectively, arranged on top of one another such that surface regions of the bodies 
overlap. The surface regions ~ which are in turn suitably prepared for an entry or exit 
10 of light — can thereby either touch one another or reside opposite one another at a 
distance to be defined. Since there is no fixed connection between the bodies, they 
can be shifted or, respectively, turned relative to one another. 

When, according to another development, the two components are 
respectively arranged within an optically conductive body, a compact electrical device 
15 is created whose contour can be arbitrarily designed. 

The inventive bus system can be advantageously employed in an electrical 
apparatus wherein the first component comprises a signal input device and the second 
component comprises a signal output device. For example, a telephone set, 
particularly a cell phone, or a telephone receiver can be formed, whereby the first 
2 0 component contains a keyboard and a microphone and is arranged in the first optically 
conductive body, and the second component contains a display and an earphone and is 
arranged in the second optically conductive body. 

Further, an arbitrary plurality of further conductive bodies can be coupled 
to the inventive bus system, whereby each of the optically conductive bodies can 
2 5 comprise one or more light-emitting and/or light-receiving elements. And arbitrarily 
large or, respectively, high-performance bus system can thus be produced. 

The inventive bus system is described below on the basis of a specific 
embodiment. 
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According to the embodiment, the bus system is shown in conjunction 
with a mobile wireless communication system, for example a mobile radiotelephone 
device according to the GSM standard. 

The bus system is thereby formed by, for example, two bodies having a 
5 cuboid shape that are cast from an optically conductive material such as acrylic and 
form the lower shell and upper shell, i.e. the housing, of the mobile radiotelephone 
device. In particular, a material is selected that is selectively transparent for infrared 
light and that conducts light in undirected fashion. 

A first component is cast into the upper shell, said first component 
1 0 comprising, among other things, a first energy store to be supplied via the bus, a 

keyboard, a microphone, a first control circuit and — as opto-electronic components 
(coupling elements) - a light-emitting diode as well as a photodiode. Compared 
thereto, a second component is cast into the lower shell and comprises, among other 
things, an energy store to be supplied from the outside, a liquid crystal display, an 
1 5 earphone, a second control circuit and — again as opto-electronic components — a 

light-emitting diode as well as a photodiode. The components of the first and second 
component are electrically connected to one another in a suitable way, whereas the 
opto-electronic components are respectively in optical contact with the upper shell or, 
respectively, lower shell. The respective components can be arbitrarily arranged 
2 0 within the upper shell and lower shell. 

The upper and lower shell of the mobile radiotelephone device are directly 
layered on one another, whereby the sides lying opposite one another are matched to 
one another and are merely connected to one another by a guide device that allows a 
relative displacement of the lower shell with respect to the upper shell. In the off 

2 5 condition as well as in the standby condition of the mobile radiotelephone device, the 

sides of the upper and lower shell lying directly opposite one another overlap 
completely, whereas they partially overlap in the on condition. In both the off 
condition and in the standby condition as well as in the on condition, the upper shell 
and lower shell are in optical contact with one another. So that the optical contact is 

3 0 also maintained in the on condition, wherein the sides of the upper and lower shell 

lying directly opposite one another only partially overlap, the overlapping regions are 



fashioned such by formation of a suitable surface structure, for example by polishing, 
that light from the upper shell can proceed merely unimpeded into the lower shell and 
vice versa. 

The transmission of signals between the respective components via the bus 
system ensues in that the first component converts electrical signals into optical 
signals with an opto-electronic component, said optical signals being supplied via an 
interface to a first optical conductive body of the bus system. The first optically 
conductive system transmits the optical signals onto a second optically conductive 
body that is in optical contact with the first body. A second component takes or, 
respectively, receives the optical signals via an interface of the second optically 
conductive body with another opto-electronic component that converts the optical 
signals into electrical signals. A bidirectional transmission of signals is enabled in 
that the respective components [sic] is equipped both with an opto-electronic 
component that is suitable for the conversion of electrical signals into optical signals, 
such as a light-emitting diode, as well as with an opto-electronic component that is 
suitable for converting optical signals into electrical signals, such as a photodiode. 
Since the upper shell and lower shell are not electrically connected to one another, for 
example by a flexible printed circuit board, they can be moved arbitrarily often 
relative to one another without there being any risk of damaging the electrical 
connection. 

The type of relative movement of the upper shell and lower shell relative 
to one another, i.e. a displacement, turning or hinging of the upper and lower shell 
relative to one another is thereby defined by the design of the guide device. 

The optical signals transmitted by the bus system can, on the one hand, 
represent data, i.e. information, but, on the other hand, can also represent energy that 
is needed by the respective component for offering an operating current or, 
respectively, an operating voltage that is not supplied from the outside via an 
electrical conductor. 

For components having very low power consumption, the energy supply 
via the bus system can, for example, ensue via a solar cell that converts a part of the 
energy situated in the bus system due to the transmitted optical signals into an 



operating current. In particular, the energy supply of an LCD can ensue in this way, 
the power requirements thereof only amounting to a few micro-amperes. 

Specific circuit measures are required given components with a higher 
power consumption. Given, for example, a packet-oriented transmission of data, an 
5 energy store such as a capacitor, a coil, etc., can be charged with energy via the bus 
system. The effective data transmission rate is then defined, among other things, by 
the amount of energy available for the transmission of the individual data packets. 
The operation of a keyboard can ensue in this way. 

The energy supply of acoustic components such as a microphone or an 
1 0 earphone requires a relatively high power consumption that is offered by a high- 
capacity energy store such as, for example, an accumulator or a high-capacity 
capacitor, for example a 4 'gold cap". 

In this embodiment, the energy supply of the mobile radiotelephone 
device overall and of the second component located in the lower shell ensues with the 
1 5 second energy store, which is fashioned as accumulator and is supplied or, 

respectively, charged from the outside via a supply line. The energy supply of the 
first component situated in the upper shell, which comprises a microphone and thus 
has a relatively high power consumption, ensues with the first energy store, which is 
likewise fashioned as accumulator or a high-capacity capacitor, for example a "gold 
2 0 cap", but is supplied or, respectively, charged via the bus system. Alternatively, the 
energy supply of the first component can ensue via an electrical line that is connected 
to the externally supplied energy store of the second component. 

For protection against mechanical damage and for shielding external noise 
influences, the outsides of the upper shell and lower shell of the mobile 
2 5 radiotelephone device are provided with a light-impermeable coating. 
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Patent Claims 

1 . Telephone set, telephone receiver or mobile radiotelephone device, 
particularly cell phone, for the transmission of optical signals, comprising a first 
component that is coupled to at least one first optically conductive body and 

5 comprises one or more light-emitting and/or light-receiving elements, and comprising 
a second component that is coupled to at least one second optically conductive body 
and comprises one or more light-emitting and/or light-receiving elements, whereby 
the first and the second optically conductive body are arranged above one another or 
layered on top of one another such upon formation of a bus system that they are 

1 0 movable relative to one another and are thereby in optical contact with one another, 
whereby the respective, optically conductive body of the bus system comprises a 
plurality of interfaces for the input and/or output of optical signals, and whereby the 
structure of the respective, optically conductive body is of such a nature that an 
optical signal input at one interface can be coupled out at any other interface 

1 5 regardless of the position thereof. 

2. Telephone set, telephone receiver or mobile radiotelephone device, 
particularly cell phone, according to claim 1 , characterized in that the first component 
is provided in an upper shell and the second component is provided in a lower shell. 

3. Telephone set, telephone receiver or mobile radiotelephone device, 

2 0 particularly cell phone, according to claim 2, characterized in that the upper shell and 
the lower shell are only connected to one another by a guide device that allows a 
relative motion of the lower shell with respect to the upper shell. 

4. Telephone set, telephone receiver or mobile radiotelephone device, 
particularly cell phone, according to claim 3, characterized in that the guide device is 

2 5 fashioned such that a displacement, turning or hinging of the upper and lower shell 

relative to one another is enabled. 

5. Telephone set, telephone receiver or mobile radiotelephone device, 
particularly cell phone, according to one of the preceding claims, characterized in that 
the bus system is formed by two bodies having a cuboid shape that are cast of an 

3 0 optically conductive material and form a lower shell and an upper shell. 
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6. Telephone set, telephone receiver or mobile radiotelephone device, 
particularly cell phone, according to one of the preceding claims, characterized in that 
the first component comprises a keyboard and a microphone. 

7. Telephone set, telephone receiver or mobile radiotelephone device, 
particularly cell phone, according to one of the preceding claims, characterized in that 
the second component comprises a display and an earphone. 

8. Telephone set, telephone receiver or mobile radiotelephone device, 
particularly cell phone, according to one of the preceding claims, characterized in that 
the first and the second optical body are movably layered on top of one another or 
arranged above one another such that these completely overlap in the off and standby 
condition and partially overlap in the on condition. 

9. Telephone set, telephone receiver or mobile radiotelephone device, 
particularly cell phone, according to one of the preceding claims, characterized in that 
the first component is arranged essentially inside the first optically conductive body 
and the second component is arranged essentially within the second optically 
conductive body. 

10. Telephone set, telephone receiver or mobile radiotelephone device, 
particularly cell phone, according to one of the preceding claims, characterized in that 
the first component comprises a signal input device and the second component 
comprises a signal output device. 

1 1 . Telephone set, telephone receiver or mobile radiotelephone device, 
particularly cell phone, according to one of the preceding claims, characterized in that 
further optically conductive bodies are coupled to the bus system and the optically 
conductive bodies comprise one or more light-emitting and/or light-receiving 
elements. 

12. Telephone set, telephone receiver or mobile radiotelephone device, 
particularly cell phone, according to one of the preceding claims, characterized in that 
the interfaces of the bus system for the input and/or output of optical signals are 
situated in the inside or at the exterior surface of the optically conductive bodies. 

13. Telephone set, telephone receiver or mobile radiotelephone device, 
particularly cell phone, according to one of the preceding claims, characterized in that 



the optically conductive bodies are formed of a material that conducts light, 
particularly in the infrared range, in the visible range or in the ultraviolet range. 

14. Telephone set, telephone receiver or mobile radiotelephone device, 
particularly cell phone, according to one of the preceding claims, characterized in that, 
for bidirectional transmission of optical signals ? the respective component is equipped 
both with an opto-electronic component for the conversion of electrical signals into 
optical signals as well as with an opto-electronic component for the conversion of 
optical signals into electrical signals. 

15. Telephone set, telephone receiver or mobile radiotelephone device, 
particularly cell phone, according to one of the preceding claims, characterized in that 
the optical bus system is fashioned such that data, on the one hand, as well as energy, 
on the other hand, can be transmitted as optical signals. 

16. Telephone set, telephone receiver or mobile radiotelephone device, 
particularly cell phone, according to one of the preceding claims, characterized in that 
a solar cell is provided for the energy supply of the components with the assistance of 
the bus system, said solar cell converting a part of the energy situated in the bus 
system as a result of the transmitted, optical signals into an operating current. 
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DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION 
ERKLARUNC FOR PATENTANMELDUNGEN MIT VOLLMACHT 
German Language Declaration 



Ate nachstehend benannter Erfindar erklare ich htermit 
an Eides Statr: 

dass mein Wohns'rtz, melne Postanschrift, und meine 
StaatsangehSngkeit den tm Nachstehenden nach 
meinem Namen aufgefuhrten Angaben enteprechen, 

dass ich, nach bestem Wissen der ursprtongliche, erste 
und alleinige Erfinder (falls nachstehend nur ein Name 
angegeben ist) Oder ein ursprOnglicher, erster und 
Miterfinder (falls nachstehend mehrere Namen 
aufgefOhrt sind) des Gegenstandes bin, far des die$er 
Antrag gestelli wird und for den etn Patent beantragt 
wfrd fOr die Erfindung mit dem Titel: 

BUSSYSTEM ZUM QBSRTRAGEN VON 
QPT1SCHEN SIGNALEN 



deren Beschreibung 
(zutreffendes ankreuxen) 
S| □ hier beigefQgt ist. 

f'\ ■ am 17 September 1999 _^ als 

■y_ PCT Internationale Anmeldung 

PCT Anrneldungsnummer FCT/DE99/02995 

u!j eingerelcht wurde und am 18„Septembar 1998 

£\ abgeSndert wurde (falls tatsfichlich abgeSndert) 

3 Ich be$-tatige hiermit, dass ich den lnhalt der obigen 
CI! Patentanmeldung einschliesslich der AnsprQche 
h_i durchgesehen und verstanden habe l die eventueli 
r; durch einen Zusatzantrag wie oben erw^hnt 
HI abge&ndeft Wurde. 

p !ch erkenne meine Pflicht zur Offenbarung 
i'l irgendwelcher fnformationen, die fOr die PrOfung der 
' vorliegenden Anmeldung in Einklang mit Absatz 37 ( 

Bundesgesetzbuch, Paragraph 1 36(a) von Wichtigkeit 

sind, an, 

fch beanspruche hiermit auslSndische PrioritStsvorteile 
gemass Abschniit 35 der Zivllprozessordnung der 
Vereinigten Staaten, Paragraph 119 alter unten 
angegebenen Auslandsanmeldungen fur ein Patent 
oder eine Erfindersurkunde. und habe auch alie 
Auslandsanmeldungen fOr etn Patent oder erne 
Erfrndersurkunde nachstehend gekennzeichnet, die ein 
Anmeidedatum haben, das vor dem Anmeidedatum 
der Anmeldung liegt, far die Priority beansprucht wird. 



As a below named inventor, ] hereby declare that; 



My residence, post office address and citizenship are 
as stated below next to my name. 



1 believe 1 am the original, first and sole inventor (if only 
one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the 
subject matter which is claimed and for which a patent 
is sought on the invention entitled 



BUS SYSTEM FOR TRANSMITTING OPTICAL 
SIGNALS 



the specification of which 

(check one) 

Q is attached hereto 

■ was filed on as 

PCT international application 

PCT Application No. ; 

and was amended on . 

(if applicable) 

I hereby state that I have reviewed and understand the 
contents of the above identified specification, including 
the claims as amended by any amendment referred to 
above. 



I acknowledge the duty to disclose information which 
is material to the examination of this application in 
accordance with Title 37, Coda of Federal Regulations, 
§1 .55(a). 



i hereby claim foreign priority benefits under Title 35, 
United States Code, §119 of any foreign application^) 
for patent or inventor's certificate listed below and have 
also identified below any foreign application for patent 
or inventor's certificate having a filing date before that 
of the application on which priority is claimed: 
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German Language Declaration 



Prior foreign applications 
Priority beansprucht 



198 42 815,* 
(Number) 
(Nummer) 



(Number) 
(Nummer) 



Germany 
(Country) 
(Land) 



(Country) 
(Land) 



_ 18 September 1S98 
(Day Month Year Filed) 
(Tag Monat Jahr elngereicht) 



(Day Month Year Filed) 
(Tag Monat Jahr eingeretcht) 



priority Claimed. 



Yes 
Ja 

□ 

Yes 

Ja 



□ 

No 

Nein 

□ 
No 

Nein 



Ich beanspruche hiermit germass Absate 35 der 
Ziviiprozessordnung der Vereinigten Staaten, 
Paragraph 120 t den Vorzug aller ynten aufgefClhrten 
Anmeldungen und fails der Gegenstand aus jedem 
Anspruch dieser Anrneldung nicht in elner frtiheren 
amerikanisohen Patentanmeldung laut dem ersten 
Paragraphen des Absatzes 35 der Zivilprozeftordnung 
der Vereinigten Staaten, Paragraph 122 offenbart isV, 
erkenne ich gemass Absatz 37, Bundesgesetebuch, 
Paragraph 1.56(a) meine Pfiicht zur Offenbarung von 
Informations an, die zwischen dem Anmeidedatum 
derfrQheren Anrneldung und dem natronalen oder PCT 
internationalen Anmeidedatum dieser Anrneldung 
faekannt geworden sind. 



I hereby claim the benefit under Title 35, United States 
Code. §120 of any United States application(s) listed 
below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior 
United States application in the manner provided by 
the first paragraph of Title 35, United States Code, 
§122 i acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal 
Regulations, §1.56fc) which occurred between the 
filing date of the prior application and the national or 
PCT international filing date of this application, 



(Application Serial No.) 
(Anmeldeseriennummer) 



(Filing Date) 
(Anmeidedatum) 



(Status) 

(patentiert, anhSngig, 
aufgegeben) 



(Status) 

(patented, pending, 
abandoned) 



(Application Serial No,) 
(Anmeldeseriennummer) 



(Filing Date) 
(Anmeidedatum) 



(Status) 

(patentiert, anhSngig, 
aufgegeben) 



(Status) 

(patented, pending, 
abandoned) 



Ich erklare hiermit, dass alle von mir in der 
vorliegenden Ekl&rung gemachten Angaben nach 
meinem besten Wissen und Gewissen der vollert 
Wahrheit entsprechen, und dass ich diese 
eidesststtiiche Erklarung in Kenntnis dessen abgebe* 
dass wissentlich und vors^tzlich falsche Angaben 
gemass Paragraph 1001, Absatz 18 der 
Ziviiprozessordnung der Vereinigten Staaten von 
Amerika mit Geldstrafe belegt und/oder GefSngnis 
bestraft werden koennen, und dass derartig wissentlich 
und vorsatziich falsche Angaben die GQltigkeit der 
vorliegenden Patentanmeldung oder eines darauf 
erteilten Patentes gefahrden kfinnen. 



I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on Information and belief are believed to be true, and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may 
jeopardize the validity of the application or any patent 
issued thereon. 
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VERTRETUNGSVOLLMACHT: Als benannter Erfincier 
beauftrage ich hiermit den nachstehend benannten 
Petentanwalt {odor die nachstehend benannten 
PatentarwSfte) und/oder Patent-Agenten mJt der 
Verfdlgung der vorliegenden Patentenmeldung sow(e 
mit der Abwicklung alter damit verbundenen Geschtfte 
vor dem Patent- und Warenzeiehenamt: (Name und 
Registratiorisnummer anftlhren) 



POWER OF ATTORNEY: As a named inventor, t 
hereby appoint the fallowing attorney(s) and/or 
agent(s) to prosecute this application and transact all 
business in the Patent and Trademark Office 
connected therewith, (list name and registration 
number) 



And I hereby appoint all Attorneys identified by United States Patent and Trademark Office customer number 
26574, who are all members of the firm of Schitf Hardin and Waite. 



Teiefongesp niche bitte richten an: 
(Name und Telefonnummer) 



Direct Telephone Calls to: (name end telephone number) 
312/258-5785 



Postan&chrift: 



Send Correspondence to: 

SCHIFF HARDIN & WAlTE 
Patent Department 
6600 Sears Tower, Chicago, Illinois 60606 

CUSTOMER NUMBER 26574 



Voiler Name dss ©inzigen Qtejjr&priJnQ^chen Erflndof*: 

Werner KROGEH'^ 


FwIT name of sole or first inventor; 


^.7.. \f 


Inventor's signature Da** 


JjrtOnch^n, G^trnany J) t? r' 


Residence 


German 


Citizenship 


Posianschrift 

Leutstettenerstr. 3 


Posi Oflita Address 


D-81477 Mtinchen, GERMANY 





(Bitte entsprechende Informationen und Unterschriften 
im Falle von weitereri Miterffndem angeben). 



(Suppiy similar information and signature for 
subsequent joint inventors). 
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